METHODS AND RESULTS
Genomic DNA of P. sibirica was extracted from fresh healthy leaves using a modifi ed cetyltrimethylammonium bromide (CTAB) method ( Doyle and Doyle, 1987 ) . Microsatellites were isolated from an individual tree using a magnetic bead enrichment strategy, as described in Nunome et al. (2006) , with minor modifi cations. Approximately 20 μ g of genomic DNA was digested with each enzyme, Alu I and Hae III (New England Biolabs, Ipswich, Massachusetts, USA), and then ligated to a double-stranded linker (F: 5 ′ -GTT T AGC CT-TGTAGCAGAAGC-3 ′ ; R: 5 ′ -pGCTTCTGCTACAAGGCTAAACAAAA-3 ′ ) using T4 DNA ligase. To select fragments containing microsatellites, ligation products were hybridized with a 5 ′ -biotinylated repeat oligonucleotide probe (GA) 12 at 60 ° C overnight. Hybridization products were captured with streptavidin-coated magnetic beads (Promega Corporation, Madison, Wisconsin, USA) and recovered by PCR using the linker forward primer (5 ′ -GTTT AG CC-TTGTAGCAGAAGC-3 ′ ). The PCR products were purifi ed using Wizard SV Gel and PCR Clean-Up System (Promega Corporation), and then the 3 ′ end of the PCR products was adenylated. The adenylated PCR products were ligated to pGEM-T Easy Vector (Promega Corporation) and then transformed into competent Escherichia coli TOP10 cells (Biomed Tech, Beijing, China). A total of 384 positive clones were selected and tested by PCR using vector primers T3/T7 and primer (AC) 12 . In total, 166 clones with positive inserts were sequenced with an ABI PRISM 3730xl DNA sequencer (Applied Biosystems, Foster City, California, USA).
A total of 144 clones contained simple sequence repeat (SSR) loci, of which 124 were suitable for primer design using Primer3 (version 0.40; Rozen and Skaletsky, 2000 ) . The primer length was set to range from 18 to 23 bp, the annealing temperature ( T a ) ranged from 55 ° C to 63 ° C, amplifi cation product size ranged from 100 to 300 bp, and GC content ranged from 20-80%. The forward primer of each pair was tagged with an M13-forward tag (5 ′ -TGT AA AA CG-ACGGCCAGT-3 ′ ). A third primer (M13F), labeled with a fl uorescent molecule (FAM, HEX, ROX, TAMRA), was involved in PCR reactions. These primers were initially screened in eight P. sibirica individuals randomly selected from eight wild populations in northern Hebei Province (Appendix 1). The PCR reactions were performed in a GeneAmp PCR System 9700 thermal cycler (Applied Biosystems) in a 10-μ L reaction volume that contained 1-10 ng genomic DNA, 5 μ L of 2 × Taq PCR mix (Biomed Tech), 0.08 μ M of the forward primer, and 0.32 μ M of each reverse and fl uorescent-labeled M13F primer. Conditions of the PCR amplifi cation were as follows: 94 ° C for 5 min; 30 cycles • Premise of the study: Microsatellite loci were developed for Prunus sibirica to investigate genetic diversity, population genetic structure, and marker-assisted selection of late-blooming cultivars in the breeding of P. sibirica . • Methods and Results: Using a magnetic bead enrichment strategy, 19 primer pairs were developed and characterized across 40 individuals from three P. sibirica wild populations and six individuals of P. armeniaca . The number of alleles per locus varied from three to 11 and the observed and expected heterozygosities ranged from 0.063 to 0.917 and 0.295 to 0.876, respectively, in the three P. sibirica wild populations. All primer pairs could be successfully amplifi ed in six individuals of P. armeniaca . • Conclusions: These microsatellite primer pairs should be useful for population genetics, germplasm identifi cation, and markerassisted selection in the breeding of P. sibirica and related species.
Key words: genetic diversity; microsatellite; Prunus sibirica ; Rosaceae. at 94 ° C for 30 s, 55 ° C for 40 s, and 72 ° C for 45 s; followed by eight cycles at 94 ° C for 30 s, 53 ° C for 40 s, and 72 ° C for 45 s; and a fi nal extension at 72 ° C for 10 min. PCR products were genotyped using an ABI 3730xl DNA Analyzer with GeneScan-500LIZ size standard (Applied Biosystems) and GeneMarker software (SoftGenetics , State College, Pennsylvania, USA). A total of 52 primers successfully amplifi ed products with expected size and simple banding patterns. These primers were screened further for polymorphism and transferability using 40 individuals of P. sibirica from three wild populations (Appendix 1) and six individuals of P. armeniaca L. (Appendix 2). Finally, 19 of 52 primers successfully amplifi ed in all individuals of P. armeniaca and revealed high levels of polymorphism ( Table 1 ) . Using the software GenAlEx version 6.4 ( Peakall and Smouse, 2006 ) , we found the number of alleles per locus varied from three to 11 in three P. sibirica wild populations and from two to eight in P. armeniaca individuals. The observed and expected heterozygosities ranged from 0.063 to 0.917 and 0.295 to 0.876, respectively, in three P. sibirica wild populations, and from 0 to 1 and 0.403 to 0.861 in P. armeniaca ( Table 2 ) .
CONCLUSIONS
We reported the development of 19 genomic SSR markers from enriched genomic SSR libraries in P. sibirica , providing valuable tools for genetic studies in P. sibirica and related species, such as population genetics, germplasm identifi cation, and marker-assisted selection. 
